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(54) SEWAGE TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxygen activated sludge 
method and a device therefor with the equipment cost and treating cost 
reduced as compared with the conventional oxygen activated sludge 
treating device, without need for a waste ozone treating equipment, 
excellent in the quality of the treated water and with the generation of 
return sludge reduced. 

SOLUTION: In the oxygen activated sludge method, coned, oxygen gas is 
supplied to an aeration tank 1, the ozone 17 as the raw material for 
oxygen from an ozonizer 4 is injected into a part or the whole of the 
return sludge 15 to ozonate it, and the treated return sludge 15 is not 
separated from the ozone as the raw material for oxygen after reaction 
but returned as such to the aerobic treating part of the aeration tank 1 . 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] r 
[Claim 1] The sewage disposal approach characterized by returning the aerobic treatment part of an aerator, 
without separating returned sludge [ finishing / this processing ] and the oxygen raw material ozone after a 
reaction after pouring oxygen raw material ozone into the whole quantity thru/or a part of returned sludge and 
ozonizing it in the oxygen activated-sludge-treatment approach, while supplying high concentration oxygen gas 
to an aerator. 

[Claim 2] The sewage disposal approach characterized by circulating in the latter part of an aerator, without 
separating this processed mixed liquor and the oxygen raw material ozone after a reaction after taking out the 
mixed liquor of an aerator, pouring in oxygen raw material ozone at this and ozonizing in an oxygen activated- 
sludge-treatment method facility, while supplying high concentration oxygen gas to an aerator. 
[Claim 3] The sewage disposal approach according to claim 1 or 2 of pouring in oxygen raw material ozone to the 
amount of sludge in an aerator at a rate of 3-1 Og and ozone / g-MLSS, and a day. 

[Claim 4] The sewage disposal approach given in claim 1 whose oxygen raw material ozone is ozone content 
oxygen gas which high concentration oxygen gas was processed [ oxygen gas ] with the ozonizer, and made 
ozone generate thru/or any 1 term of 3. 

[Claim 5] The oxygen activated sludge process equipment which enables feeding of oxygen raw material ozone to 
this mixer while shunting a part of returned sludge toward the path of the returned sludge from a means to 
supply high concentration oxygen gas to an aerator, and a setting tank to an aerator, in the activated sludge 
process equipment by high concentration oxygen gas aeration and forming the bypass to an ozone mixer, and is 
characterized by this mixture whole quantity enabling it to feed into an aerator while mixing and processing 
returned sludge and oxygen raw material ozone here. 

[Claim 6] The oxygen activated sludge process equipment characterized by taking out the mixed liquor of a 
means to supply high concentration oxygen gas to an aerator, and an aerator, in the activated sludge process 
equipment by high concentration oxygen gas aeration, forming the ozone mixer for mixing oxygen raw material 
ozone to this, and enabling it to insert the mixture whole quantity in this mixer in an aerator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new sewage disposal approach which reduces the power for 
the oxygen dissolution while reducing generating of excess sludge by supplying an aerator, without pouring in and 
ozonizing oxygen raw material ozone to the mixed liquor or returned sludge of an aerator of an oxygen activated- 
sludge-treatment facility, and subsequently dissociating with the oxygen raw material ozone after reacting these 
processing object 
[0002] 

[Description of the Prior Art] Conventionally, the activated-sludge-treatment approach has been widely used for 
the approach of processing sanitary sewage, such as a domestic waste and industrial waste water. It is high 
concentration oxygen gas (in this invention) especially as aeration gas. pure oxygen gas or an oxygen content 
says gas, such as oxygen enrichment air of 50 capacity %, at least. Oxygen activated sludge treatment to be 
used (in this invention, the activated-sludge-treatment method using high concentration oxygen gas is said.) If 
an approach shows an example, as shown in drawing 4, it will be performed using the high concentration oxygen 
gas from the equipment which generates high concentration oxygen gas by the flow which carries out aeration of 
the influent to MLSS in the sealed aerator. This approach can be processed also in the high BOD waste water 
made difficult by the activated-sludge-treatment approach by the usual air aeration, such as industrial waste 
water and nightsoil treatment. The high-speed processing by the high oxygen dissolution rate, the high 
dissolution oxygen density (DO), and high MLSS is possible. Moreover, DO can maintain highly and the water 
quality of miniaturization, energy saving, and treated water is being widely adopted also in the field of not only 
industrial waste water but a domestic waste from the place which has the description which was excellent in 
many — consumption power is small, the sedimentation nature of sludge is still better, and there are few yields 
of excess sludge. 

[0003] The excess sludge generated in large quantities by waste water treatment has much moisture content, 
the processing is difficult to dry, conventionally, although abandonment disposal of such excess sludge has been 
carried out, reservation of the disposal field becomes difficult and reduction-ization of excess sludge is posing a 
serious problem in recent years. For this reason, although these approaches need to form the anaerobic digester 
other than aerobic treatment equipment or aerobic digestion equipment of treated water although the anaerobic 
digestion process and the aerobic digestion method are generally performed, and about 50% of sludge is digested 
and disassembled as a result as a reduction-ized method of sludge, the remaining digested sludge is in the 
condition which is impossible for the processing beyond this and must be discarded. Although there are 
proposals (JP,57-19719,B, JP,59-105897,A, JP,59-1 1 2899 A JP,2-222798,A, etc.) of ozone decomposing and 
BOD-izing sludge, a lot of ozone is required to BOD-ize sludge completely, and it is an economical very difficult 
problem. 

[0004] Moreover, some active sludge of aerobic treatment is drawn out, and it ozonizes, after carrying out 
souring processing of this drawing sludge, and there is a proposal of the sewage treatment method (JP,7- 
88495,A) which feeds and carries out aerobic treatment of this ozonization sludge to an aerobic treatment 
system. According to this approach, the opinion which can control generating of excess sludge and may be able 
to be substantially made into zero (the yield of excess sludge is 0 at an example) is made, but it is too impossible 
in prolonged operation. Furthermore, in this process, it has the problem that the water quality of treated water 
deteriorates, and cannot be called a still perfect approach. Also in the oxygen activated sludge treatment made 
for there to be few yields of excess sludge on the other hand, as compared with the aerobic treatment approach 
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according [ the yield ] to air aeralon, an yield is still large only by saying [ being few ], and the reduction-ization 
is posing a serious problem. 
[0005] 

[Problem(s) to be Solved by the Invention] To the conventional oxygen activated sludge process equipment 
facility cost and processing cost of this invention are cheap, its waste ozonization facility is unnecessary, and 
the water quality of treated water is excellent, and it aims at development of the oxygen activated-sludge- 
treatment approach which can reduce the yield of returned sludge. 

[0006] , ... 

[Means for Solving the Problem] This invention [1] In the oxygen activated-sludge-treatment approach, while 
supplying high concentration oxygen gas to an aerator After pouring oxygen raw material ozone into the whole 
quantity thru/or a part of returned sludge and ozonizing it, The sewage disposal approach characterized by 
returning the aerobic treatment part of an aerator, without separating returned sludge [ finishing / this 
processing ] and the oxygen raw material ozone after a reaction [2] In an oxygen activated-sludge-treatment 
method facility While supplying high concentration oxygen gas to an aerator, the mixed liquor of an aerator is 
taken out. The sewage disposal approach characterized by circulating in the latter part of an aerator, without 
separating this processed mixed liquor and the oxygen raw material ozone after a reaction after pouring in and 
ozonizing oxygen raw material ozone to this, [3] The above [1] which pours in oxygen raw material ozone to the 
amount of sludge in an aerator at a rate of 3-1 Og and ozone / g-MLSS, and a day, or the sewage disposal 
approach given in [2], [4] The above [1] whose oxygen raw material ozone is ozone content oxygen gas which 
high concentration oxygen gas was processed [ oxygen gas ] with the ozonizer, and made ozone generate 
thru/or the sewage disposal approach given in either of [3], [5] While shunting a part of returned sludge toward 
the path of the returned sludge from a means to supply high concentration oxygen gas to an aerator, and a 
setting tank to an aerator, in the activated sludge process equipment by high concentration oxygen gas aeration 
and forming the bypass to an ozone mixer Enable feeding of oxygen raw material ozone to this mixer, and 
returned sludge and oxygen raw material ozone are mixed here. The oxygen activated sludge process equipment 
characterized by this mixture whole quantity enabling it to feed into an aerator while processing, and [6] In the 
activated sludge process equipment by high concentration oxygen gas aeration The mixed liquor of a means to 
supply high concentration oxygen gas to an aerator, and an aerator is taken out. The ozone mixer for mixing 
oxygen raw material ozone was formed in this, and the above-mentioned purpose was attained by developing the 
oxygen activated sludge process equipment characterized by enabling it to insert the mixture whole quantity in 
this mixer in an aerator. 

[0007] . r 

[Embodiment of the Invention] the oxygen raw material ozone used in this invention — an air liquefaction 
decollator or PSA (pressure swing ADOSOPUSHON) — the high concentration oxygen gas obtained by law etc. 
is supplied to an ozonizer, and the ozone content high concentration oxygen gas which made a part of oxygen 
convert into ozone here is said. The oxygen density of high concentration oxygen gas is at least 50 capacity % or 
more than it In this case, although ozonization effectiveness has an oxygen content more as desirable as high 
concentration since it becomes high and aerobic treatment also becomes easy, it is [ that what is necessary is 
just 80 capacity % preferably ] desirable to use the gas of the best conditions of cost performance by relation 
with the oxygen generator to be used more than 50 capacity %. There is no limit especially in the concentration 
of the ozone in oxygen raw material ozone. In this case, although it cannot generally limit since the amount of 
oxygen gas to be used changes with the BOD contents and quantity of water to be treated of influent, it is 
required to make it become the amount of ozone of 3-1 Og and ozone / g-MLSS, and a day to the amount of 
sludge in an aerator, if ozone conversion efficiency is taken into consideration — an ozone content — 50 
200g/Nm3 (2.5 to 10 capacity %) — desirable — 80-150g/Nm3 — it is desirable to consider as the high 
concentration oxygen gas which carries out extent (4.0^7.5 capacity %) content. In addition, since the oxygen gas 
which BOD processing of the inflow sanitary sewage needs as the ozone in oxygen raw material ozone is this 
concentration cannot be provided, an insufficiency needs to put side by side a means to supply a direct aerator. 
[0008] If it is the aerobic water treating unit which consists of the so-called Unox process which carries out 
aerobic activated sludge treatment as an oxygen activated-sludge-treatment method which applies ozonization 
of this invention using high concentration oxygen gas or the oxygen generator which, in addition to this, uses 
high concentration oxygen gas as aeration gas, a sealing type aerator, a sludge setting tank, a sludge circulation 
system, etc., especially the format of the equipment will not be asked. The content of BOD of the inflow sanitary 
sewage, quantity of water to be treated, the MLSS concentration in an aerator, the oxygen supply per processing 
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BOD, and many of other conditScan be performed according to the oxygen activated-sludge-treatment 
method which uses conventional high concentration oxygen gas. 

[0009] This invention is concretely explained with reference to a drawing below. It has the gaseous-phase 
section in the condition of having been intercepted with atmospheric air in the usual oxygen activated-sludge- 
treatment approach as shown in drawing 3 . To the aerator 1 which has a means for it to be loose, and to enable 
stirring of mixed liquor, and to contact the gas and the mixed liquor of this gaseous-phase section The nigh 
concentration oxygen gas 14 from the returned sludge 15 and the oxygen generator 3 from the inflow sanitary 
sewage 1 1 and a setting tank 2 is supplied, mixed liquor and the oxygen content gas of the gaseous-phase 
section are contacted here, and aerobic treatment is performed. Since the gas of the gaseous-phase section of 
an aerator 1 reduces an oxygen density gradually by aerobic treatment, it is discharged as exhaust gas 12 from 
the aerator latter part, and it maintains the oxygen density of the gaseous-phase section. The mixed liquor 
[ finishing / processing ] by which aerobic treatment was carried out may be divided into treated water 1 J and 
sludge in a setting tank 2, BOD etc. may fall, and DO may also make treated water 13 high enough flow into a 
river etc. as it is. Some separated sludge is returned to an aerator 1 as returned sludge 15, and the remainder is 
discarded out of a system as excess sludge 16. 

[0010] Invention of the 1st of this invention ozonizes by contacting a part or all of returned sludge 15 from a 
setting tank 2 to an aerator 1 in oxygen raw material ozone 17 in the ozone mixer 5 formed in the middle, as 
shown in drawing 1 . In addition, the contact process (ozone art) of oxygen raw material ozone and returned 
sludge is not specified, but should just take how oxygen raw material ozone can contact returned sludge well, tor 
example, the approach of adopting the approach and static mixer which are supplied into piping by the injector 
method. The high concentration oxygen gas which generated this oxygen raw material ozone 17 in the oxygen 
generator 3 makes a part of content oxygen convert into ozone in an ozonizer 4, the ozone mixer 5 is supplied, 
and it is mixed with returned sludge 15 here. The returned sludge and the unreacted raw gas which were 
processed here are supplied to an aerator 1, without dissociating, and perform the usual oxygen activated sludge 
treatment here. For this reason, ozonolysis equipment is unnecessary after an ozone mixer. 
[001 1] As shown in drawing 2 , invention of the 2nd of this invention takes out the mixed liquor 18 of an aerator 

1 pours in oxygen raw material ozone 17 at mixed liquor using the same ozone mixer as the above, and is oxygen 
activated sludge treatment which circulates through the circulation mixed liquor 1 9 in the latter part of an 
aerator 1, without separating this mixed liquor and unreacted oxygen raw material ozone after processing, and 
carries out aerobic treatment . , . . , 
[0012] The important thing in this invention is returning the whole to an aerator as it is, without vapor-liquid 
dissociating, and using excessive high concentration oxygen gas for the oxygen gas for aerobic treatment, after 
processing sludge or mixed liquor for oxygen raw material ozone. While reducing the yield of excess sludge 
sharply by [ which write ] carrying out, the activity of sludge will be raised by an ozone processor being also 
unnecessary and raising DO in returned sludge. Furthermore, since the dissolved oxygen concentration in 
returned sludge thru/or circulation mixed liquor increased by supplying oxygen raw material ozone to an ozone 
mixer, it became possible to reduce the aeration power needed in order to obtain the dissolution acid quantum. 

[Example] The volume 12 I. x3 step was used as an aerator, and the oxygen activated sludge process equipment 
which can circulate through returned sludge from a settling tank was used. Processing conditions are as follows. 
Influent throughput: 346l./day The amount of returned sludge : lOOI./day Class of influent: Domestic sewage 
Water quality of influent: BOD 185mg (average)/!. 

: SS 82mg (average)/!. . . 

Use oxygen : PSA 90 capacity % experimental result : The average on lapsed-days the 92nd is shown. 
[0014] (Example 1) Using the oxygen activated-sludge-treatment experimental device of a format as shown in 
drawing 1 the whole quantity of the returned sludge from a setting tank was mixed with oxygen raw material 
ozone with the ozone mixer, and the equipment through which it was made to circulate to an aerator was used. 
(Example 2) Using the oxygen activated-sludge-treatment experimental device of a format as shown in drawing 

2 , the mixed liquor of the 3rd step of aerator was pulled out to the ozone mixer at a rate of 80l./day, and it 
mixed with oxygen raw material ozone, and returned to the 3rd step of an aerator again. 

(Example 1 of a comparison) High concentration oxygen gas was used for aerobic treatment using the oxygen 
activated-sludge-treatment experimental device as shown in drawing 4. without using oxygen raw matenal ozone. 
These results are shown in Table 1. 
[0015] 
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[0016] 

[Effect of the Invention] This invention is oxygen activated sludge treatment to which processing reduces the 
yield of difficult excess sludge sharply about the oxygen active sludge approach which uses high concentration 
oxygen gas, and the equipment for it. In order to use high concentration oxygen gas as a raw material of ozone in 
this invention, the conversion efficiency to ozone is very high. Moreover, since the whole quantity which 
processed circulation sludge or mixed liquor for oxygen raw material ozone in the ozone mixer 5 is supplied to an 
aerator and aerobic treatment is again carried out here, The ozonolysis equipment for the discharge prevention 
to the atmospheric air of ozone is also unnecessary, and the unreacted oxygen raw material ozone used as 
aeration gas is also the aerobic treatment approach which the power for the oxygen dissolution in an aerator can 
also be large, and can be reduced as compared with air since it is high concentration oxygen gas. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An example of the flow of the oxygen activated sludge process equipment of a format which pours 
oxygen raw material ozone into returned sludge. 

[Drawing 2] An example of the flow of an oxygen activated sludge process equipment which pours oxygen raw 
material ozone into the mixed liquor circulation line of the aerator latter part. 

[Drawing 3] An example of the flow of the activated sludge process equipment which uses conventional high 
concentration oxygen gas. 
[Description of Notations] 

1 Aerator 

2 Setting Tank 

3 Oxygen Generator 

4 Ozonator 

5 Ozone Mixer 

1 1 Inflow Sanitary Sewage 

1 2 Exhaust Gas 

13 Treated Water 

14 High Concentration Oxygen Gas 

15 Returned Sludge 

16 Excess Sludge 

1 7 Oxygen Raw Material Ozone 

18 Mixed Liquor 

19 Mixture of Ozonized Mixed Liquor and Unreacted Oxygen Raw Material Ozone 
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DRAWINGS 



[Drawing 1] 
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"Drawing 2] 




[Drawing 3] 
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